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Abstract 



PROBLEM TO BE SOLVED: To provide a seat weight measuring device in which the performance of a load cell is 
not impaired by size errors and deformation in a vehicle body and a seat. 

SOLUTION: This seat weight measuring device 9 is a device to measure the weight of a seat including the weight of 
a person seated on a seat for a vehicle. The measuring device 9 is provided with a load sensor 50 to convert at 
least part of the seat weight into an electric signal and a displacement and deflection absorbing mechanism (a pin 
bracket 25 and a pin 27) provided between the seat and the load sensor 50. 
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^^m^ mm h-^mx$> ^ c <b ^mmt ^m>m i 
mm^^tsct ^mmttm^m i x« 2 iBtgoi^- 

X&.rhuo [mm] lii±X^^ FpJ«g-C*^Ci^i^a<h 

m: 

Uo = (S { (H» +H, ) /4a + F) 

/3 : ®iRli^(D_bT:^r^©#fiLl^S^O(D/cfc-55^S [ran 

/kqf ] 

H. : V- hOJWaJOiT^^M [ran] 

t>^S [ran/kqf ] 

ffl [kgf ] o 

1 -4 1 :^iBiSOS^- hSSit?8«l! : 

LLR = ax + by + c - Ls 

[ran] 

a = Ax/x 

JE^m ( s i n 0 ) 

y : t^-hJWiaJOOi^S [ran] 

[ran] 

Ls rl^fi-feVl^^i^S-r^XUffi [ran] . 
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T ^ iHistitc>Ft 0 r tiT 0 . « uiMmmmx * c i ^ ^ 
®jir^if3jcJii '-4i^-rn3?>^ 1 ^nBtgcDi^-- hsstt 

0,,= t an-^ (H/W) 
10 ttos^-hMtfiffJ^a 

[if 1 0 ] ±.tm.wmw. e^- h o^mm^nm 

m^mcm^^tixK^^ct^mwitr^mim 1 -9 
i>-rn*^ 1 ^iBife<D>'- hMttiij^^. 

[fS^^l 1 ] ±iB{c^gmCC. ±iB$fib:'><7>ajl*r 

f > t (Dr^tc o taimm 3 nr c ^ c 

m^m 1 2 ] ±iaiE^a5W3&^Jbia#f><D«:^r^Jc 
20 x-^-r Folt^-c&^c<L^i|#Si[i*r€>ifl^Jii ox«i 

1 IBKOi^-- hSSff-i'msip 

[ff^^ 13] ? e>cc. ±fB<^M-fe>1t-tc^jn:b^^Wm 
«Big<o$^-- FMitil'J^go 
[0 00 1 ] 

•z^xx^^^m^omm^^tsiy- vmM^wm-^^mm.^ 

[0002] 

^cC^ScD-^i or. i^- hOT©Buf^:&4PPItC#m 
■fe>if <o- F-fe;!-) ^ffigur, n-F-feiUC*^;6^-5> 

iliAtCj;^#]M^9- 1 5 66 6 mW^l 0-1 

2 1 62 7^) . 
[0 00 3] 

50 m&nmm^xjEmtj:m\^n^fcit^iit. t^-h^^ 
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^^nmo 1 o<b Lr . stt-^>>- h (rc^mmm^m^ 

-2)) i)^$>^. 

[0 0 04] 3f:^H^«. c(oj:'>^mm!^.(>cm^xrj:i$ 
m^^mmr ^ct^mm^i-r^o lo 

[0 00 5] 

kt. m^mm^^- h (^m-^xl^^m^<omM^^t^iy- 
[0006] UPp^nMf^^-^^O #C:f^co^?5feXU. fc 20 

[0007] 35: 2ls:B^*ffl#CCl>^>'- hmStfrifJil® 
C^X$>^. Lfci)^-:>X. ty- h^<0 h(0(DmM^^'^ 

'^>'^)i'Oxmm<omm(D^^nw\'r^m^'b. :^mm 
[000 8] :^mM(tc:hi>x\tt. ±nmi\si,mm^\ ±m 

mciy- h (,c^m(omm:/)mt) o xiy- v mcf^A^tm 

[0009] ^m^COiy- hMffiiJ^StCfclir^. 40 

[0010] :^m^(oiy- hmmnmmm^t. 

[0 0 1 1 ] c<D'^>^v>^i^m{:iimpLmm^m^ 

SJ:^>tcfllb<. C(0^>^^):y^WM<oi%m^^^. ly so 
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[0012] \^Xr. S®^#MlyOO|JiH^T'5>o 3s-r. 
5§^^^^&^CCir-rjEM»T®S"C^S. S6 (B) 

[0 0 1 3 ] S6CC«S^- h37&5^$nrc>^„ %y-V 

^3>3 2.(OyWitm^WOly-V'y\^-l.^\^cX'^X 

i^-h>'U-A5«. jg^5a. 
5 c. ^^5 e. X-^-Y K^5 g^<DlH5{i;0^6^c-2>o JS 
*i5 a5i'>- h ^ i'^'g^S a^TB^M'^ <J:^tcjA>5>s 
oTC^^o S«5c«. JgS5aOTMO:2E;&|fflW^ca 

[0 0 1 4 ] h U-;U7«. v'- h 3 cD2£ac7>T:^ 

(c. HirfS:^rfi](c3saf^ct:^cc2:*WL.rs:if6*irtr^ 

\^(fCf^:^^mi attji-oXi.^^. C(D?t7 atC^ix- h 
:7U-A5cOja¥^5 eT&^Aon^-So i^-hU-;U7<D 
II0SIJ7 crtK:«. 2x^h:7U--A7(DX^^F^5g>&s 
Aori^-S, ^-^^f F^5 grttv-- h U-^l'7|^'rB?rf^ 

[0015] i^- h U-;U7<DT®JC«5^- hMtfi^J 

mm9^m^^tix<.^^. ly- hmmnmmmQft^. m 
'iky^\^^mi/^mmi.>m^(om^^Lxi.^^. c<Diy- 
hmmmmm9(omm^'oi.^xm^^-r^, ly-hm 

lJ&^mOf^C:t6nrti^o CO^iy-hy^'^r^y h I i\t 
Mi^(Diy-hWLMS^l 3CC3j<;UF^fcJ:0H^$nTl^ 

[ 0 0 1 6 ] ^2«. *^H^<D 1 ||]EfeWc0^-2>V- hm 

Mmmmco^i^mj^^^s-rmxh^. (a) ti^M 

0. ( B ) OTiSWMlI. ( C ) JSlO' ( D ) tiiEM^ffi 

sr*^. fj:*5. S2 (A) . (B) tcfci=»r^:^cjr>*b 
^i>'^->'r-AcDP5{^^^'r0'c^^o (A) uw-m 

m. (B) «^?wmtt.^.OffliiMSv (C) \tMmi)^i)^ii^ 

[0017] <L<oiy- vMm%\m^m.mtm^^^^-:^ 
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(C) . (D) tC^^J:^CC. iEffiBrffi*^Jbr^lr::^<Z)^ 

^JS^2 1 cii^O\ ^^2 1 c(D&:&S^:^6 9 0* A 
*5-:>r±Ccl£^±3&^-Sg|J^:S:ffi!JS2 1 a<bP^^, 
COO 1 8] -c-;:<<HrJ«2 laCCfS. mk'etl^tl2tj 

mrr><Di::>ji2 i e. 2 i gf)imi^^tixi>^. 

2 1 e. 2 1 :£:&<3!>{liJ«2 la. 2 1a' CC>FtrSj 
UrP^l:r6*irii^o ^^»3Cr)?L2 1 ^-y^2 1 10 

fcmmc^i^(!>nxi.^^. mn2 i S2 (b) cc 

[00 19] b-/)^L. y'^y^y h b*>2 7 <h:g?L2 1 e 

::^^>r h f> 2 7 3&5T*^orS?L2 1 e (DTm(fC^fc 20 
tc«{S:b6J^cCC^o o^O. t>27<tS?L2 le«. -fe 

h2 5^:«>>*^-S'>- hffli^Zr-A2 3^ 

[0 02 0] mi2 1 e(D^^cfi:^0 (-<->^2 1^ 
^<D|^1/1 0^^^^<DtC^) CC«f>?L2 1 
P§C:t6nrCi-5>o W1112 1 &CC«. -<-;^ii>3 l*5;g 
muxi>^^ --^:-xf>3 lii, :2e:&cd-^-;^M2 1 30 
a. 2 1a' r^^gfC:fM-r^^CC#:&*r'5« t:*>3 1<D 
te&©^SP(C« U 7— 3 3 m ^titTfcO . 

•<-xf>3 i3&5^-x2 1 tc®^^nri>^„ rj:is. 
•^-xt*>3 1 «zr-A2 3(DiPiiii43>i:^iA"c^'5>o 

[0 02 1 1 Zr-A2 3 6i. -<-;^2 ICDrtWJtcieS 
^nrC^^o ZT-A2 3<D^®?f^^J. 
:^=lyL^c^f)^ti (^^52 3 h) . m^imWKi ^^mm^^ 

;&^mc«. ±^CC9 0- »fDii$n/cffliJ^2 3a;&5ff^ 
^^tiri^S. Xa52 3 h«Wj:eWcl>^T*So f|iJ 40 
tg2 3atJ. --^-X2 lC0fSi]^2 1 aCDf^flJlKltOoTC^ 
2>o /c/cU. MW®2 3a. 2 1 ar^CC»^r^j&^*)-So 
[002 2] Zr-AfflJS2 3 atCfe2:e7^<Df>?L2 
3c. 2 3 e:0>'§f1C-t^tlt:i^€>o M^^^»:)CDb->?L2 

3 c^c«:/^^ > hb->2 77&^©3l0rc^-5o b>?L2 
3ci::^7^r^^ hfc:->2 7<b«. «<^:^^}i«lL;^J:C>o 
^i^S^DcDf WL2 3 e«:«-<-^Xf>3 l:;&^a3lL.r 
l^-So ^--:^b">3 Hi. ZT-A2 3CD[iliJ4i,i:.T^^ 

b->?L2 3 e<b-<-;^b->3 ICDP^-rW. ZT-A 
2 3 <0^«}^mmW}ifi$> ^. b-> 3 1 51-MC5>-^ 50 
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-Xffiij^Z 1 a<hZr-AfiiJS2 3aCDP^tCti. ?Lgg^ 
R«tt©x-^-1^3 5 Wiisbii^nri^-S, 
[0 02 3] ZT--A2 3CD^gl52 3 m^ZT- 
M.2 3(D±m<0^^<D^}^X$>^^ (5lgP2 3h«. 

(ttfUmtrj:->Xi.>^. Zr-A^gl52 3hcr)5feScDf^ffi 

gfJ2 3 j«. 0 3^S5«:7T^^<fc^(c. ±T(D^^-yr 

-A4 1. 4 2(Dg3«$P4 1 a. 4 2 aOr^CCtJ^ $n 

j^2 3^tt>rMcmmLx (m^^ms' > . ^^^1^2 3 

jU^^-yr-M.A 1 . 4 2^/hL-c-fe>i^«[5 itcit 

[0 024] b->:?'^^^f h2 02 <C) Cc^-T 

•^-;^2 ICDtJti 1/^2 0cb^*0:g<^ci:t^o 
t:>':/'y^ y [^2b<D±m2 5 a^t^fbX$>K>. CCCC 

[0 0 2 5 ] b*>:/^^;; h2 50^:&flrj^2 5 b«[5) 
^ h 2 5 CD&;&CC^T LX^*). -e<0Ti^^«F*9 
fflJ3^*3CCffi*5-:>ri^^o iiJS2 5 b«ZT-AffliJ«2 3 

a(D«Kc^^*^mcifrigg5nrc^^o fPJJ^2 5b 

CCiJb*>?L2 5 cf}^m^^Xi.^^o CCD?L2 5 ctcti. >^ 
hb->2 7:?&s»3iOrt^So b*>?L2 5c<D-sJ-a 
ttt^^^-Sr ;/ hb->2 7COS<:fcO ^:^|ft^<. M^OraCC 

[0 02 6 ] b'V'^^'^^r ^ h2 5<0^:^m^2b bi^ 
;e<DZr-AffifJ^2 3 a(D^K:«. >'^*^^2 9 3&Hi$^ 

^wo. hb->2 7 (o^Ymf'cmm^mc^xitt 

^6iA^r*'So C(D>'>*^-^2 9«. b*>y'7'ir-; h2 5 
cDJ:^Aj:-fe>^ b'v:/^^-:. h2 

[0 02 7 ] ;XtC-fe>1f^5 l/gO(D^^^Ol*riJiH^ 

■r^o ^-r-fe>if«5 1 sft<D^fi£:^i^H^-r^c S4 
v-mcomft^m^^^trnx^^. m4 (a) {t-\2>vm<D 

^MH-C&O. (B) U (A) ©j^X-X' -C^o/cM 
M»r®^r*>^3. (C) «-fe>1f<DlHl»S'r^^o 

[0 02 8] -fe>1f5 0CD©1vtt:^^^-fe>1f^ 

5 1 <D±cc«. m^mwcitxDmmm (Tf^ 
m) 5 2f)m^^tix\.^^. c(oiimmb2<D±ic^m 
ms3i)^mvi&^(>cnm^rixi.>^. 5^^. c<Dnmm 
5 3 <D±(>cmAm 5 4 :?&5iijRe«jcc0j?R3 n. j?^ h u ^ > 
^'-i>i3/imj^^tixi.>^. -eur. ^n^cDSSBiL 



[0029] -fe>-*fS5 1 ±i^t Lrilijm(D< 

^;l/h?L5 1 bifim^^htlXi.^^^ ^^£M^l 
5 1 aCDi^^;5^e>il3>i:^WL5 1 aiM^K^Uh^LS 1 b<0 

5 0 ^ 4<vC^«|?L 5 1 a i h ?L 5 1 10 

hcofMcomms 1 cic«, MWcv^t^ccx.<*6n/c< 

[0 0 3 0 ] •fe>1^5 Oii. I^l.l:^l4?L5 1 aCDi43.i:^CC>(^ 

mmmi<o2m(ommtK5 4ai. 5 4bi>^mmi^tixi6 
0. tt^^CvWLs 1 a^o ^c. mmmm<D2 

4il©^fiei5 4a. 5 4b. 5 4c, 5 4d(i. MAr 

(C) (DJ;:^rj:':rv yi^m^^mm-r^J^^^c. g3g|5 
3a. 53b. 53c. 5 3 d CCct 0 ^i^^nr C^€>o 
3^*J. 0E|iCDEgft<D*«: 1 . 2. 3. 40l^^3!tSA-:>"C 

[0 0 3 1 ] MS!n:5 4a. 5 4 c i^^f^iS 4 b . 5 

4doDrHi^«. m^mm^mb 4 ei)^mm$tixi.^^. 

ta^. mmiib4aL, 54b. 54c. 54d«:J:-or 

't(Dfct>^^mm(ctknbxh^i.>o 

[0 03 2] -fe^lfSS 1«. ms. 5CC7nTJ:^«:. 
•^-X^^2 1 c<D4J*^«:*5lir. n^A6 3±ic. 

[0 03 3] /^-:7T-A4 1. 42». 03J^UfS5 
CC^-rJ:^^^' ±T4fe^;^CD§(5p°a'C*-or. -h:> 

^^0/>-:7r-A4 1. 4 2«[«ID?f^«^Uri^ 

r-A:2t^i*gP4 1 c«. s:^jf^<Dfit^<D4>(D'r&-:>r^ 40 

(D4i*SPtc^i|5(#?L4 1 e (^5 (B) ) 7:)^P^t^ri^ 

^Wd^4 1 cO'f'^DcDji^^pcc^. :£;e:^rfiitcM 

i>'-2>^a54 1 a*^^l9:3*iri>-So ^fSgU4 1 aOS 
M{c«. ^:^f^Cc5So'^tSt^o:^'i^.4 1 bT^^^fiS^n 
rii^o :^.«^.4 1 b<D5fe«-?>'^^^o/i:^<b^j:orc^-6o 
[0 0 3 4] ;XtC, ±T>'^-7T-A4 1.42, H2> 

1^^5 1 . zr-Aim^2 3 j (DM^trr^jSccou 

xmmr^o ±/^-:7r-A4 l<D:*:i*a54 1 c©TM 

Rzrr^^-yr-j>^4 2<D*(*a54 2 coiffi^:?^ 2^ 

h tj:mx^ o r , 42 5 1 (D^MtC f i$r »; ^t>ii 50 
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rs^^nri^^p ±T<D^^-yr-M.4 1 . 4 2(Dg^ 

«SP4 1a. 42a«. %.^Alb. 4 2 b fsl±^>r^f^ 
3H±rr^*Hi^oTC>^, M3:,'=^.4 l b. 4 2 bCDfalCC 
«Zr-A2 3<Df'^ffla52 3 j 5&^i5*5^nri^^o ^^Jrfc. 
^t-^.coligt*, 2tt(CD;^ h U-f >^->^5 4 a. 54 c 
^'5>l^»54d. 5 4b(Di^j:^irc|3F^ (-t2>1?'^5 1 
<D<C;ftlg|55 1 c) CCfiE^-r-So 
[003 5] Zy- hS[fiMJ^M9©fc:*>:/^^ -:/ h 2 

5(icmmt^i)^i)^^t. zr-j>^2 3i)^t>'ri)Hcmmux 

tm5 (C) ZT-*Af^fflgP2 3 j i)m^±t,f 

htl^t. ±j^-yr-M<4 l(D%!^A 1 bi)m-t^±i>f 
6n^o CCD/cft6, •fe>-tf^5 l(Dmr^^:^r^^^C•t- 
^> MVI;:i5:*^3&^^. ccD^-^> hM^J:0. fuf^:^r^ 
^(DX hU^>y--i;^5 4a. 54 b»^lr?§S6n. 
cf:^gP©X hU>f>y-SP5 4 c. 5 4d{*£E^3n 

h 2 5CC;&i;&^^?^m^iti'J-rS. 

[0036] ^>C{C. hSSftS'J^^OX 

1^ 1 it. :^mmm(Diy- hmMnmm^<DX\^ytct>^ 
miRmm^m'rmx$>^o ( a > i^mmmmx^ o . 

mi^<D±T:^\^(>cMLXitt. \z>zr'7^y h25(0 

•r^o "toy^m^mmc-i^is^xmmt^o mi^(Dm 

Wj}^^S^LX\it. e>:r^y > h2 5<Db->?L2 5 c 

^M:iitoxxu^mi^r^. Mi^<D:i^ysmcMLx 

f>:/^^ ^ hm^2 5 b iZr-AiiJ:K2 3 aCD 

[0 0 3 7 ] Mi^(0±Tyj\^^mtLfcMimcMLX 
^^t:->::r'-^>5r.;, h{HiJ^2 5 b<bZr-AfgiM2 3 

>'y'^^y hm^2 5htZr-AmW.2 3 aCDFelO^ 

7[pIO(OllIS5r^i|xr^o 

[0 03 8] :<X(iCWiUmt(DmMmrmf^(tC-:>i>xmm 
L„o = /3 { (H. +H, > /4 a + F) 
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/kqf ] : 
H. ho:>m^W±r^mi^M [mm] 

t>^& [imi/kqf ] 
ffi [ kgf ] o 

[ 0 0 3 9 ] s 7 (s. m(*(D±T*i^cc:>^-r ^eRUXti^ 
ify(omv$>^. mi (A) it. iy-hm<o^mmm^9ri 
m> 1 tfmom^ (,rf^>rvv\ i > jo^^hh, /cc:f?^ 

[0040] S7 (B) (i. mf^cOt^-bfiXf^gPl 3CD 

O^^Si-r-Si. ^0 l:^B^CD^>-h^^gi5tC^^ 20 

{ (H, +H, ) /4a+F 
[0042] ^ti-fii(D— B^^J^TCC^To 

(H, ) = ±5mm 

4 a = 0 . 2 5 rim/kqf 
F = 6 0 kqf 
/8 = 0 . 0 2 iraru/kqf 
Luo = 0. 0 2 x8 0kqf =1. 6nin 

[0043] 'x^. M{^<D:^ii^vc9^r^mmti^ 
[0 04 4] ■r^cc:b"i^. :^m^m(o^ummu. m.w<D 

LtR = ax + by+c-Ls 

[mm] 40 
x(D^^bS. a=Ax/'x 

ii^^:^\p\(OX\yn^e(DJES.m (sine) 
y : i^- hWa5<D]lf$ [mm] 

[mm] 

Ls :|^SHr>1f3&^fFS-r^XUS [mm] , 
[ 0 0 4 5 ] 0 8 WLWmi<0MW^-tj\^(07.^ ^ 50 
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[004 1] mi(omi^xH^ m^xi.^^m^\ I^H 
, i}iA.xi.^hiy-vm.m^\3^m\m^^\^m^xm 

m\n^i>^m^ hts:\.^t^^ /c^M©tt.^r t^rr 

F^ = (H, +H^ ) /OL (1 ) 

4*>^(DaS:0W:fa5CCffi^llX«i«?!>s*)§ti^«. 4 

F^ = (Ha +H, ) /4a (1' ) 

L„p = /3 (F* +F) (2) 

A^/c6ii^) (ornndb^"^ t<D^t\^. #a-fe>-tf^^ 

(2) iCA^^OTi^jr-So 

(3) 

-So (A) \mWi'^tf^iy>^^^m\^. (B) 
5:S:a^'ix^ h:/^^ ':/ h 1 l:05^$nrc^-2>„ 3^j:fc. 

[0 04 6] S8 (A) cctet^r. ly—VoyW^'li^^ 

^/ii. zy-h^^^y h 1 li^3;&^yr^-2>o S8 
(B) Klfct^r. i^-h3±(C?tS>&i>!>^>!>^-o/ci^. x 

h(D*/i:Ni«x' -x=A" iy s i n0<Dla/cC:fXU 

60 CCt?Ax = ax. y s i n 0 = by i^fCiT^^ 

fMtiUtjihtjiiK cn6 3#cDiifn*^^Mm-fe>if(D 

LLR = a x + b y + c-Ls 

[0047] x = 250fnn. y = 2 0 mmCDia-^CCfcCtf 

a= 0, 002-^0, 005 
b = 0. 0 1 --0. 0 7 
c = 0. 1 ~ 1 mm 
Ls = 1 . 3-^2. 5mm 
Llr = 1 . 3^-2. Omm 

( 0 0 4 8 ] 0 9 *^Hj<Dffe(D 1 m&mifcm^iy- 
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XL 

^glOO«. D-K*fe>'H0 5. 4J^1fX-^>>>a> 
10 3. XYX^>f K 1 0 2^^m-5><. 
[0 04 9] a-K-fe^H 0 5«;^ h U-f>'>'-t?^F*9 

1 0 7ccj:-^'C>'-- hHXi^gpi ucs^^nn^^o 43 
^•9*;;<-i>*x3>i 0 3{i. D- F-te;H 0 SCcMS^ 
<EA-2)gpwr*-So tt>^if;^-^>^>3>i 0 10 

-<>ub > 1 0 3«. ±T, wm:^(>cwm.m^'^m^ 

[005 0] XYX^-r K 1 0 253:. R^t^OgPlvtT^* 

-€-or. R^t^cDimsu 1 0 1 8i^mr^^-:^i 0 
ioi^[[HiiH5i 0 1 ate, ^^m^mm^motcvtm^m 
^i/trci^o cngpi 0 1 ai^rxYx^>f k 1 0 2«h^ 

ct^^tfX-;>>'3> 1 0 3;RafXYy^^-Y K 1 0 2:?^^. 
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